To examine the rotation angle of benzene and thiophene relaxed rotation profiles were performed by fixing a dihedral angle, shown in Figure S1 . The benzene and thiophene were rotated from 90
• to 150
• in 15
• increments. The results are given in Figure S2 , where the relative energy (to the lowest energy rotation) is plotted versus the dihedral angle ( ). The low energy frozen dihedral structure is then reoptimized with no constraints (results in Table S1 ). The non-perpendicular 1-O, 2-O, and 2-S dihedral angles are consistent with Reference 1.
ϕ Figure S1 : Fixed dihedral angle relaxed rotation profile. Chosen to be positive Table S1 : Optimized dihedral angles 
S3 ometries
To facilitate reasonable EOM-CCSD(T) energies, the optimized structures were symmetrized and truncated. In Table S2 , the angle (see Figure S1 ) was set to 90
• and optimized with symmetry ( 2 for benzene and for thiophene structures). Additionally, the symmetrized structures were truncated by removing the benzene and thiophene moeities and -CH 3 groups from the nitrogens followed by optimization with 2 symmetry. 
S4
is here the range separation parameter in an error-function separation of 12 . 199 -0.197 -0.192 -0.192 -0.191 -0.188 -0 Figure S8 : 3 Δ TDA − full TDKST differences from Table 6 .
